Determinants of Port Infrastructure Pricing  by Bandara, Yapa Mahinda et al.
187
Determinants of Port Infrastructure PricingThe Asian Journal of Shipping and Logistics        ƔVolume 29      Number 2      August 2013      pp. 187-206 Ɣ
Determinants of Port Infrastructure Pricing*
<DSD0DKLQGD%$1'$5$QQG·G+RQJ2DQK1*8<(1QQQGā6KX/LQJ&+(1QQQQ
Contents 
 ,,QWURGXFWLRQ
,,/LWHUDWXUH5HYLHZ
,,,0HWKRGRORJ\
,9$QDO\VLVRI5HVXOWV
9'LVFXVVLRQDQG,PSOLFDWLRQV
9,&RQFOXVLRQV
Abstract
 
'HVSLWHPDQ\ WKHRULHVRQSRUWSULFLQJKDYHEHHQGLVFXVVHG LQ OLWHUDWXUH
HPSLULFDO UHVHDUFKRQ WKLV WRSLF UHPDLQVYHU\ OLPLWHG7KLVSDSHU VHHNV
WRHPSLULFDOO\DQDO\VHSRUW LQIUDVWUXFWXUHFKDUJHVXVLQJ WKHVLPXOWDQHRXV
HTXDWLRQ UHJUHVVLRQPHWKRGDQGGDWDRIVHDSRUWV7KHDQDO\VLV UHVXOW
LQGLFDWHVWKDWVHDSRUWLQIUDVWUXFWXUHSULFLQJLVSULPDULO\FRVWEDVHGEXWRWKHU
IDFWRUVDUHDOVR UHOHYDQW7KHVH LQFOXGHGHPDQG WKHJRYHUQDQFHPRGHO
OHJDOVWUXFWXUHDQGJHRJUDSKLFDOUHJLRQ*LYHQWKHH[SORUDWRU\QDWXUHRI LWV
UHVHDUFK WKHSDSHUDOVRGLVFXVVHV WKH OLPLWDWLRQVDQGLPSOLFDWLRQVIRUSRUW
DXWKRULWLHVSROLF\PDNHUVDQGIXWXUHUHVHDUFK
.H\:RUGV 6HDSRUWV3RUWFKDUJHV ,QIUDVWUXFWXUH3ULFLQJ6LPXOWDQHRXV
(TXDWLRQ5HJUHVVLRQ
&RS\ULJKW7KH.RUHDQ$VVRFLDWLRQRI6KLSSLQJDQG/RJLVWLFV,QF3URGXFWLRQDQGKRVWLQJE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH.RUHDQ$VVRFLDWLRQRI6KLSSLQJDQG/RJLVWLFV,QF
$SUHYLRXVYHUVLRQRIWKLVSDSHUZDVSUHVHQWHGDW6HFRQG,QWHUQDWLRQDO:RUNVKRSVRQ3RUW(FRQRPLFVDWWKH1DWLRQDO8QLYHUVLW\
RI6LQJDSRUH'HFHPEHU7KHDXWKRUVZRXOGOLNHWRWKDQNWKHZRUNVKRSSDUWLFLSDQWVIRUWKHLUKHOSIXOFRPPHQWV
3K'FDQGLGDWH$XVWUDOLDQ0DULWLPH&ROOHJH8QLYHUVLW\RI7DVPDQLDHPDLO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6HQLRUOHFWXUHU$XVWUDOLDQ0DULWLPH&ROOHJH8QLYHUVLW\RI7DVPDQLDHPDLO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FRUUHVSRQGLQJDXWKRU
6HQLRUOHFWXUHU$XVWUDOLDQ0DULWLPH&ROOHJH8QLYHUVLW\RI7DVPDQLDHPDLOSFKHQ#DPFHGXDX
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I. Introduction 
([WHUQDO IDFWRUVEHKLQG WKHFKDQJHV LQSRUWRSHUDWLRQVDQGPDQDJHPHQW
KDYHSXWSUHVVXUHVRQSRUWFRPSHWLWLRQZKLFKKDVLQFUHDVHGWRDOHYHOQHYHU
VHHQLQWKHSDVW7KHVHIDFWRUVLQFOXGHJOREDOLVDWLRQRISURGXFWLRQFKDQJLQJ
WHFKQRORJ\VKLIWLQJEDUJDLQLQJSRZHU WRXVHUVDQGFKDQJLQJGLVWULEXWLRQ
SDWWHUQVZKLFKKDYH UHVSHFWLYHO\ UHVXOWHG LQFKDQJHV LQSRUWRSHUDWLRQV
DQGPDQDJHPHQWVWUXFWXUHVDVSRUWVKDYHEHFRPHYDOXHDGGHUVDQHHGIRU
LPSURYLQJSRUWSURGXFWLYLW\WKHHPHUJHQFHRIPHJDFDUULHUVDQGJOREDOSRUW
ORJLVWLFVVHUYLFHSURYLGHUV LQIOXHQFLQJDSRUW¶VEDUJDLQLQJSRZHUDQG WKH
DUULYDORIKXESRUWVFUHDWLQJPRUHFRPSHWLWLRQEHWZHHQSRUWV)RUSRUWVWREH
HI¿FLHQWDQGFRPSHWLWLYHSRUWUHIRUPVKDYHEHHQXQGHUWDNHQZRUOGZLGHZLWK
WKHSULYDWHVHFWRUVLJQLILFDQW LQYROYHPHQW LQSRUWRSHUDWLRQV LQYHVWPHQWV
GHYHORSPHQWDQGPDQDJHPHQWHJRZQHUVKLSSDUWQHUVKLS$OWKRXJKPRVW
SRUWVVWLOOKDYHVXEVWDQWLDOPDUNHWSRZHULW LVXQGHQLDEOHWKDWSRUWVDUHQRZ
XQGHUPRUHSUHVVXUHWREHFRPHPRUHFRPSHWLWLYHDQGUHVSRQVLYHWRFKDQJHV
LQPDUNHWFRQGLWLRQV3RUWFRPSHWLWLYHQHVVGHSHQGVRQDQXPEHUIDFWRUVVXFK
DVSRUWDQGWHUPLQDOFKDUJHVJHRJUDSKLFDO ORFDWLRQZDWHUGUDIWIHHGHUDQG
PXOWLPRGDOFRQQHFWLYLW\VHUYLFHUHOLDELOLW\DQGVWDELOLW\FOLHQWUHODWLRQVKLS
PDQDJHPHQW DQG FRPPXQLFDWLRQ 3RUW VWUDWHJLHV VKRXOG WDUJHW WKHVH
IDFWRUV LI WKH\ZDQW WRVWD\FRPSHWLWLYHRU LPSURYH WKHLUFRPSHWLWLYHQHVV
([DPSOHVRIVXFKVWUDWHJLHV LQFOXGHVHWWLQJ WDULIIVDQGFKDUJHV LPSURYLQJ
RSHUDWLRQDOHIILFLHQF\DFFRPPRGDWLQJKLJKVKLSSLQJIUHTXHQF\ LQYHVWPHQW
LQ LQIUDVWUXFWXUH DQG FDUJRKDQGOLQJ LQIRUPDWLRQ DQG FRPPXQLFDWLRQ
WHFKQRORJ\7KHFXUUHQWSDSHUH[DPLQHVSRUWSULFLQJDVDQHIIHFWLYHWRROXVHG
E\PDQDJHPHQWWRDGGUHVVWKHDERYHPHQWLRQHGFKDQJHVLQWKHVHFWRU
7KLVSDSHU¶VIRFXV LVRQ WKHGHWHUPLQDQWVRIVHDSRUW LQIUDVWUXFWXUH WDULIIV
DVRSSRVHGWRQRQLQIUDVWUXFWXUHWDULIIV7KHPDLQGLIIHUHQFHEHWZHHQWKHVH
W\SHVRI WDULIIV LV WKDW LQIUDVWUXFWXUHFKDUJHVDUHRIWHQPDQDJHGE\WKHSRUW
DXWKRULW\ZKLOHQRQLQIUDVWUXFWXUHFKDUJHV HJ FDUJRKDQGOLQJFKDUJHV
DUHRIWHQPDQDJHGE\ WHUPLQDORSHUDWRUV)RUPRVWSRUWV ODQGORUGSRUWV
LQIUDVWUXFWXUHLVRZQHGE\WKHVWDWHVHFWRUDQGWHQGVWREHUHJDUGHGDVSXEOLF
JRRGV7KHUHIRUHWKHLUFKDUJHVQHFHVVDULO\WDNHLQWRDFFRXQWWKHVRFLDOZHOIDUH
HIIHFW2QWKHRWKHUKDQG LI WHUPLQDORSHUDWRUVDUHSDUWLDOO\RUIXOO\RZQHG
E\WKHSULYDWHVHFWRUWKHLUFKDUJHVZRXOGEHVXEMHFWWRFRPSHWLWLRQDQGSUR¿W
7KH:RUOG%DQNS
7RQJ]RQ&KDQJ/HHDQG7RQJ]RQ
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RULHQWHG
:KLOHSULFLQJVWUDWHJLHVDUHRIWHQ LQIOXHQFHGE\ WKHFRVWRISURGXFWLRQ
PDUNHWVWUXFWXUHGHPDQGDQGLQVWLWXWLRQDOIDFWRUV WKH\DUHPRUHFRPSOH[
IRUSRUWVIRUYDULRXVUHDVRQV)LUVWPRVWSRUWVQRZDGD\VRSHUDWHDVSURYLGHUV
RIPXOWLSOHVHUYLFHVZKRVHRSHUDWLRQVDUHLQWHUGHSHQGHQW7KHUHIRUHVSOLWWLQJ
SURGXFWLRQFRVWIRUSULFLQJSXUSRVHVFDQEHYHU\GLIILFXOW LIQRW LQIHDVLEOH
,QDGGLWLRQVLQFHSRUW LQYHVWPHQWV LQSRUWVDUH ODUJHO\³LUUHYHUVLEOH´DQG
WKHUHIRUH ³VXQN´ FRVWV DQGRSHUDWLRQDO FRVWV SOD\ DQ LPSRUWDQW UROH LQ
VKRUWWHUPSULFLQJ6HFRQGDVSRUWVDUHUHJDUGHGDVERWKSXEOLFDVVHWVDQG
EXVLQHVVHVDSRUW¶VSULFLQJVWUDWHJ\FDQYDU\VXEVWDQWLDOO\GHSHQGLQJRQ
ZKLFKUROHLWZDQWVWRIRFXVRQ7KLUGSRUWSULFLQJLVRIWHQVXEMHFWWRVWURQJ
UHJXODWLRQVFKDQJHVWRSRUWWDULIIVDQGFKDUJHVUHTXLUHFDUHIXOSODQQLQJDQG
MXVWLILFDWLRQ)RXUWKEHFDXVHSRUWVDUH ORJLVWLFVQRGHVSULFLQJVKRXOG WDNH
LQWRDFFRXQWERWKFRPSHWLWLRQEHWZHHQSRUWVDQGFRPSHWLWLRQZLWKLQ WKH
VXSSO\FKDLQZKLFK LPSO\ WKHHTXLOLEULXPSULFHFDQEHHYHQKLJKHU WKDQ
WKHPRQRSRO\SULFHOHYHO7KLVLVSDUWLFXODUO\WKHFDVHZKHUHSRUWXVHUVDUH
KLJKO\GHSHQGHQWRQWKHSRUWVZLWKLQWKHWRWDOVXSSO\FKDLQ
'HVSLWHWKHUHKDYHDOUHDG\EHHQPDQ\VWXGLHVRQSRUWSULFLQJPRVWVWXGLHV
PDLQO\ IRFXVRQRQO\ WKH WKHRUHWLFDORUSROLF\ DVSHFWV7R WKH DXWKRUV¶
EHVWNQRZOHGJH OLWWOHHPSLULFDO UHVHDUFKKDVEHHQFRQGXFWHGRQVHDSRUW
LQIUDVWUXFWXUHSULFLQJ7KHUHIRUH WKLV VWXG\ VHHNV WR ILOO WKLVJDS LQ WKH
OLWHUDWXUH7KHVWXG\H[DPLQHVWKHLQIUDVWUXFWXUHUHODWHGFKDUJHVRIVHD
SRUWV LQ WKHZRUOGDQGHPSLULFDOO\H[DPLQHV WKHUHODWLRQVKLSEHWZHHQSRUW
FKDUJHVDQGRWKHUIDFWRUVXVLQJWKHVLPXOWDQHRXVHTXDWLRQUHJUHVVLRQPHWKRG
7KHDQDO\VLV WULHV WR FRYHU DVPDQ\ IDFWRUV DVSRVVLEOHZKHUHGDWD DUH
DYDLODEOHLQFOXGLQJWKRVHUHODWHGWRSURGXFWLRQFRVWPDUNHWDQGLQVWLWXWLRQ
%HFDXVHRI WKHH[SORUDWRU\QDWXUHRI WKHUHVHDUFK WKHIRFXVLVRQWKHPDLQ
SRUWLQIUDVWUXFWXUHWDULIIVLPSRVHGRQYHVVHOVLHPDULQHFKDUJHVLQFOXGLQJ
FKDQQHODQGEHUWKFKDUJHVZKRVHGDWDDUHDYDLODEOH&KDQQHOFKDUJHDSSOLHV
WRWKHSURYLVLRQRIQDYLJDWLRQLQIUDVWUXFWXUHLQFOXGLQJGUHGJHGFKDQQHODQG
WXUQLQJEDVLQV)RUPDQ\SRUWVWKLVFKDUJHLVDOVRUHIHUUHGDVSRUWGXH%HUWK
FKDUJHLVDFKDUJHIRUWKHRFFXSDQF\RIDEHUWKDQGLVDOVRUHIHUUHGWRDVEHUWK
KLUH LQVRPHFRXQWULHV7KHQH[WVHFWLRQUHYLHZVSRUW WDULIIVWUXFWXUHVDQG
H[LVWLQJVWXGLHVRQSRUWSULFLQJIROORZHGE\6HFWLRQWKHDQDO\VLVPHWKRGV
DQG6HFWLRQ WKHDQDO\VLV UHVXOWV6HFWLRQGLVFXVVHV WKH ILQGLQJVDQG
7\QGDOO
1JX\HQ
5RELQVRQ
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LPSOLFDWLRQVDQGVHFWLRQLVWKHFRQFOXVLRQV
II. Literature Review
3RUW WDULIIVDUH WKHPDLQVRXUFHRI LQFRPH IRUSRUWV7KHGHVLJQRI WKH
VXLWDEOH WDULIIVWUXFWXUH LVDQHFHVVDU\DQGILUVWVWHS LQSRUWSULFLQJ7DULII
VWUXFWXUHVWHQGWRGLIIHUVXEVWDQWLDOO\DFURVVFRXQWULHVDQGUHJLRQVEHFDXVHRI
WKHYDULDWLRQVLQWKHSRUWJRYHUQDQFHPRGHOQDWLRQDOSRUWSROLF\DFFRXQWLQJ
DQG ILQDQFLQJSUDFWLFHV DQG WKHYLHZRISRUWPDQDJHPHQW$PRQJ WKH
PDLQGLIIHUHQFHVDUH WKRVHZLWK WKHVFDOHIDFWRU LQFKDQQHOGXHVDQGEHUWK
RFFXSDQF\FKDUJHV)RUH[DPSOHVRPHFRXQWULHVXVH1HW5HJLVWHUHG7RQQDJH
157DV WKHVFDOHIDFWRU IRUFKDUJLQJFKDQQHOGXHDQGEHUWKKLUHZKLOH
RWKHUVXVH*URVV7RQQDJH*7RU*URVV5HJLVWHUHG7RQQDJH*57IROORZLQJ
WKH,QWHUQDWLRQDO7RQQDJH&HUWLILFDWHRIYHVVHOVHVWDEOLVKHGE\WKH/RQGRQ
7RQQDJH&RQYHQWLRQ LQ7KLVGLIIHUHQFH LVSDUWO\GXH WR WKHIDFW WKDW
157FDQEHHDVLO\DEXVHGE\DVPDOOHUFKDQJHLQWKHVKLSGHVLJQZKLOH*7RU
*57UHODWLYHO\UHSUHVHQWVWKHYROXPHRIYHVVHOV
%DVHGRQDVDPSOHRIVHDSRUWVWKHFXUUHQWVWXG\IRXQGRIWKHSRUWV
XQGHUVWXG\XVH*7*57DVWKHVFDOHIDFWRUIRUFKDQQHOGXHVDQGDERXW
DGRSWWKHVDPHIRUEHUWKGXHV+RZHYHURQO\XVH/HQJWK2YHUDOORIWKH
YHVVHO /2$DV WKHVFDOHIDFWRUIRUEHUWKFKDUJHV81&7$'DQG(6&$3
UHFRPPHQGWKDWSRUWVVWDQGDUGL]HWKHLU WDULIIVWUXFWXUHDVDZD\WRLPSURYH
EXVLQHVVHI¿FLHQF\DQGWUDQVSDUHQF\
7UDGLWLRQDOO\WKHSULQFLSOHRILQIUDVWUXFWXUHSULFLQJZDVWRPD[LPL]HVRFLDO
ZHOIDUH DQG WKHSULFLQJRISRUW LQIUDVWUXFWXUH LQPRVWSRUWV DURXQG WKH
ZRUOGZDVXQGHUWKHSXUYLHZRISXEOLFVWDWXWRU\ERGLHV LQPRVWFDVHVSRUW
DXWKRULWLHV7KLVSUDFWLFHKDVFKDQJHGJUHDWO\DVDUHVXOWRIWKHUHFHQWZDYHV
RISRUWUHIRUPVDQGDFWLYHSDUWLFLSDWLRQRIWKHSULYDWHVHFWRUDQGWUDQVQDWLRQDO
SRUWRSHUDWRUVLQWKHVHFWRU,QLWLDOUHIRUPVUHTXLUHGFRVWUHFRYHU\SULFLQJEH
WDNHQWROHVVHQWKH¿QDQFLDOEXUGHQRQWKHJRYHUQPHQW6XEVHTXHQWUHIRUPV
DOORZHGIRUPRUHFRPSHWLWLRQDQGSRUW ILQDQFLQJXVLQJH[WHUQDO IXQGLQJ
ZKLFKSXWDIXUWKHUSUHVVXUHRQSRUWVWRFRPHXSZLWKQHZSULFLQJVWUDWHJLHV
WKDWDGGUHVVWKHSRUW¶VPDUNHWSRVLWLRQDQGHQDEOHLWWRDFKLHYHWKHFRUSRUDWH
¿QDQFLDOJRDOV
1HW5HJLVWHUHG7RQQDJHLVWKH*URVV5HJLVWHUHG7RQQDJH*57PLQXVWKHVSDFHVRIWKHVKLSZKLFKGRQRWSURYLGHHDUQLQJV
81&7$'	(6&$3
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3RUWSULFLQJKDVEHHQFRYHUHGLQPDQ\VWXGLHVWRJHWKHUZLWKLQIUDVWUXFWXUH
SULFLQJ+RZHYHUZLWKRQO\ IHZH[FHSWLRQVPRVW VWXGLHVRQ WKLV WRSLF
PDLQO\FRQFHQWUDWHRQWKHWKHRUHWLFDODQGSROLF\SHUVSHFWLYHV5HJDUGLQJWKH
WKHRUHWLFDOSHUVSHFWLYHVHYHUDODSSURDFKHVWRSRUWLQIUDVWUXFWXUHSULFLQJKDYH
EHHQFRYHUHGLQ WKHOLWHUDWXUH2QHRI WKHPRVWSRSXODUSULFLQJDSSURDFKHV
LV WKHFRVWEDVHGDSSURDFK7KLV LQFOXGHVPDUJLQDOFRVWSULFLQJDYHUDJH
FRVWSULFLQJDQGFRVWD[LRPDWLFSULFLQJ2WKHUSULFLQJDSSURDFKHVLQFOXGH
VWUDWHJLFSULFLQJ DQGFRQJHVWLRQSULFLQJSULRULW\SULFLQJDQGSRUW VORW
DXFWLRQV'RZGDQG)OHPLQJQRWHG
³&OHDUO\ WKHUH LVQRVLQJOHSULFLQJDSSURDFKWKDW LVDFFHSWHGDQGDSSOLHG
XQLIRUPO\E\DOO3RUWV1RUFDQ LWEHVDLG WKDW WKHUH LVD µEHVWDSSURDFK¶
JLYHQWKHGLYHUVLW\LQSRUWFKDUDFWHULVWLFVW\SHVRIRZQHUVKLSSKLORVRSKLHVRI
PDQDJHPHQWVSHFL¿FJRDOVHWF7KHVHGLIIHUHQFHVDUHUHÀHFWHGLQWKHSULFLQJ
DSSURDFKRUFRPELQDWLRQRIDSSURDFKHVWKDWWKH\XVHDQGRIFRXUVHWKHUHDUH
DOZD\VFDVHVRIPLVPDQDJHPHQWDQGPLVJXLGHGSROLFLHV´
5HJDUGLQJWKHSROLF\SHUVSHFWLYHVRISRUWSULFLQJ*DUGQHUHWDOH[DPLQHG
KRZIXOOFRVWUHFRYHU\SULQFLSOHFDQEHDSSOLHGWRWKUHH(8SRUWV)HOL[VWRZH
'RYHDQG'XEOLQDQGIRXQGHYLGHQFHWKDWWKHDSSURDFKGRHVQRWQHFHVVDULO\
UHVXOW LQ ODUJH LQFUHDVHV LQSRUW FKDUJHV7KHLU ILQGLQJV FKDOOHQJHG WKH
SURSRVLWLRQHDUOLHUPDGHE\%DLUG WKDW ³IXOO FRVW UHFRYHU\ IRUSULYDWH
SRUWVSULYDWLVHGSRUWVDVZHOODVIRUSXEOLFSRUWVUHPDLQVDQHOXVLYHLGHDO´
+DUDODPELGHVDQG0HHUVPDQHWDOVWXGLHGHIILFLHQWSRUWSULFHVDQG3HUH]
/DEDMRV	(VWHEDQ*DUFLDGHYHORSHGDPHWKRGRORJ\WRHYDOXDWHHIILFLHQW
WDULIIVIRUFRPPHUFLDOSRUWVHUYLFHV7KHODWWHUSURSRVHGDQREMHFWLYHIXQFWLRQ
IRUDOOSRUWVHUYLFHVWKDWFDQHVWLPDWHWKHGHYLDWLRQRISRUWWDULIIVIURPWKHLU
RSWLPDO OHYHO+RZHYHU WKHLUPHWKRGRORJLFDO IUDPHZRUNGRHVQRWFRYHU
LQIUDVWUXFWXUHFRVW
7KHOLWHUDWXUHDOVRDGGUHVVHVYDULRXVLVVXHVLQSRUWSULFLQJSUDFWLFHV'RZG	
)OHPLQJSURYLGHGDJXLGHRQSRUWWDULIIGHVLJQDQGLGHQWL¿HGWKHNH\IDFWRUV
LQÀXHQWLDOWRSRUWWDULIIV$FFRUGLQJWRWKHDXWKRUVSRUWWDULIIVFDQEHGHVLJQHG
LQVHYHUDOVWDJHV7KHILUVWVWDJHLQYROYHVLQWHUQDOH[DPLQDWLRQRIKLVWRULFDO
%XWWRQ*RVV	6WHYHQV+DUDODPELGHV6ZDKQ$EEHV	0HHUVPDQHWDO
*DUGQHU0DUORZ	3HWWLW
7DOOH\
)UDQNHO	$VKDU
6WUDQGHQHV
'RZG	)OHPLQJ3
%DLUGS
3HUH]/DEDMRV	(VWHEDQ*DUFLD
'RZG	)OHPLQJ
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FRVWV LPSXWHGFRVWVDQGVHQVLWLYLW\DQDO\VLV WKHVHFRQGVWDJH LVH[WHUQDO
H[DPLQDWLRQ WKHWKLUGVWDJHLV WRVHHNDSSURYDOIRUQHZWDULIIVDQGWKHODVW
VWDJHLVWRGHFLGHWKHDFWXDOWDULIIVZKLFKFDQEHGLIIHUHQWIURPWKRVHDSSURYHG
E\WKHDXWKRULW\:LWKUHJDUGV WR WKH WDULIIVWUXFWXUHRI(XURSHDQFRQWDLQHU
SRUWVDVDQDO\VHGLQWHUPVRIGLIIHUHQWLDWLRQRIFKDUJHVIURPWKHSRUWXVHUV¶
SHUVSHFWLYHSRUWLQIUDVWUXFWXUHFKDUJHGLIIHUHQWLDWLRQLVYLHZHGDVDPHDQVWR
VHFXUHWKHSRUW¶VSRVLWLRQLQWKHPDUNHWGULYHQE\LQFUHDVHGFRPSHWLWLRQDQG
GLIIHUHQWLDWLRQRISRUWVHUYLFHV7KHUHVHDUFKDOVRKLJKOLJKWHGWKHIDFW WKDW
VHDSRUWVDUHUHTXLUHGWREH¿QDQFLDOO\VXVWDLQDEOHDVSRUWVQRZPRYHWRZDUGV
DPRUHLQGHSHQGHQWRI WKHJRYHUQPHQW¶VILQDQFLDOVXSSRUW ,QDGGLWLRQ WKH
GHJUHHRISRUWFRPSHWLWLRQDQGWKHW\SHSRUWJRYHUQDQFHPRGHOKDYHUHVXOWHG
LQSRUWLQIUDVWUXFWXUHFKDUJHGLIIHUHQWLDWLRQ
$FFRUGLQJWR+DUDODPELGHVWKHGLI¿FXOW\LQDVVHVVLQJSRUWFRVWVHVSHFLDOO\
PDUJLQDOFRVWVDQGWKHLGHQWL¿FDWLRQRIWKHFRVWVDVVRFLDWHGZLWKVSHFL¿FSRUW
RSHUDWLRQVLVDPRQJWKHFKDOOHQJHVLQSRUWSULFLQJ([LVWLQJVWXGLHVRQSRUW
SULFLQJPDLQO\IRFXVRQWKHWKHRUHWLFDODQGSROLF\SHUVSHFWLYHVZKLOH OLWWOH
KDVEHHQGRQHWRDQDO\VHSRUWLQIUDVWUXFWXUHFKDUJHVLPSOHPHQWHGE\VHDSRUWV
ZKLFKLVWKHIRFXVRIWKLVSDSHU
III. Methodology
7KHPHWKRGRORJ\ HPSOR\HGE\ WKH FXUUHQW VWXG\ LV FKDUDFWHUL]HGE\
HFRQRPHWULFDQDO\VLVRISRUW LQIUDVWUXFWXUH WDULIIV6LPXOWDQHRXVHTXDWLRQ
UHJUHVVLRQLVDSSOLHGWRH[SORUHWKHUHODWLRQVKLSEHWZHHQSRUW LQIUDVWUXFWXUH
WDULIIVDVWKHGHSHQGHQWYDULDEOHVDQGDQXPEHURIIDFWRUVDVWKHLQGHSHQGHQW
YDULDEOHV5HOHYDQWGLDJQRVWLFV WHVWVDUHDOVRFRQGXFWHG WRDVVLVW WKHGDWD
DQDO\VLV7KHWHVWIRUVLPXOWDQHLW\LVFRQGXFWHGWRVHHZKHWKHUWKHGLIIHUHQW
W\SHVRI LQIUDVWUXFWXUH WDULIIVDUHVXEMHFW WRVLPXOWDQHRXVUHODWLRQVKLSVDQG
WKH WHVW IRUQRUPDOLW\ LVDOVRFRQGXFWHG WRFRQILUPZKHWKHU WKHUHJUHVVLRQ
FRQGLWLRQVDUHPHW7KHDQDO\VLVFRYHUVWKHHIIHFWRIQRWRQO\LQIUDVWUXFWXUH
UHODWHGFRVWVEXWDOVRRWKHUIDFWRUV LQFOXGLQJSRUWGHPDQG OHJDOVWUXFWXUHV
JRYHUQDQFHPRGHOVDQGJHRJUDSKLFDOUHJLRQV
7KHHFRQRPHWULFPRGHO LVPDLQO\EDVHGRQ WKHFRVWEDVHGDSSURDFK WR
SULFLQJ%HFDXVHRIWKHXQDYDLODELOLW\RIGDWDIRUSRUWFRVWVSRUWLQIUDVWUXFWXUH
:LOPVPHLHU
+DUDODPELGHV
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VSHFLILFDWLRQV DUHXVHG DVSUR[LHV IRU SRUW FRVWV7KXV WKHXQGHUO\LQJ
DVVXPSWLRQ LV WKDWSRUW LQIUDVWUXFWXUHEXLOGLQJDQGPDLQWHQDQFHFRVWVDUH
VWURQJO\FRUUHODWHGZLWKSRUWSK\VLFDOVSHFL¿FDWLRQVVXFKDVWKHGHSWKOHQJWK
DQGZLGWKRIWKHDFFHVVFKDQQHODQGEHUWKV2WKHUYDULDEOHVDUHDOVRFRYHUHG
LQWKHGDWDDQDO\VLVLQFOXGLQJSRUWVHUYLFHGHPDQG
7KHDQDO\VLV DOVR WDNHV LQWRDFFRXQW WKHHIIHFWRIYDULRXVJRYHUQDQFH
PRGHOVQDPHO\WKHVHUYLFHSRUW WRROSRUW ODQGORUGSRUWDQGSULYDWL]HGSRUW
PRGHOVWKDWDUHZLGHO\EHOLHYHGWRJRYHUQWKHZD\VSRUWVDUHPDQDJHG7KLV
LVSDUWO\EHFDXVH WKHJRYHUQDQFHPRGHO UHIOHFWV WKH OHYHORISRUW UHIRUP
DQGHVSHFLDOO\ WKH LQYROYHPHQWRI WKHSULYDWHVHFWRU LQSRUWRZQHUVKLSDQG
PDQDJHPHQW7KH VWXG\DOVRFRQVLGHUV WKHHIIHFWRI WKH OHJDO VWUXFWXUHV
XVHGE\SRUWV7KHOHJDOVWUXFWXUHRIDSRUWUHÀHFWVLWVVSHFL¿FYLHZRQDQG
SUHIHUHQFHRQ LWV FRUSRUDWH UHVSRQVLELOLW\DVD OHJDO HQWLW\)RXU OHJDO
VWUXFWXUHVDGRSWHGE\VHDSRUWVDUHFRYHUHGLQWKHDQDO\VLVLQFOXGLQJDSXEOLF
SRUWDXWKRULW\DSRUWFRUSRUDWLRQ OLPLWHGFRPSDQ\DQGORFDOJRYHUQPHQW
0DMRULW\RISRUWVDUHRYHUVHHQE\DSXEOLFSRUWDXWKRULW\DQGWDNHVDIRUP
RI ODQGORUGSRUWV ,Q WKHDEVHQFHRIDSRUW UHJXODWRU\PHFKDQLVP WKHVROH
DXWKRULW\RYHUSRUW LQYHVWPHQWSODQQLQJDQG¿QDQFLQJDQGIRUPXODWLQJDQG
UHJXODWLRQRI WDULII UHJLPHLVRQDSXEOLFSRUWDXWKRULW\<HWPDQ\SRUWV
FRQIRUPHGWRWKHODQGORUGRUVHUYLFHPRGHOKDYHWKHOHJDOVWUXFWXUHDVSXEOLF
SRUWFRUSRUDWLRQVRU OLPLWHGFRPSDQLHV7KXVJLYHQWKHVLPLODULW\H[LVWLQJ
LQSRUWJRYHUQDQFH WKH OHYHORIFRUSRUDWL]DWLRQRISRUWEXVLQHVVFDQYDU\
GHSHQGLQJRQ WKH OHJDOVWUXFWXUH ,QDGGLWLRQ WKHVWXG\DOVRFRQVLGHUV WKH
HIIHFWRIWKHJHRJUDSKLFDOORFDWLRQRIWKHSRUW7KLVLVEHFDXVHDOOHOVHEHLQJ
WKHVDPHSRUWV ORFDWHG LQ WKHVDPHUHJLRQ WHQG WRVKDUHVLPLODUEXVLQHVV
SUDFWLFHVFXOWXUHDQG OHYHORIHFRQRPLFDFWLYLWLHVZKLFKPD\DIIHFW WKH
SULFLQJUHJLPH
7KHIROORZLQJUHJUHVVLRQHTXDWLRQV\VWHPLVXVHGLQHFRQRPHWULFDQDO\VLV
lnTRFci Įȕ lnCHLiȕ lnCHWiȕ lnCHDiȕ4 lnPTPiȕ lnTFi  
ȕk DPMkiȕj DPGjiȕl DPRliȕ lnTRFbiİci         
lnTRFbi ׋ș lnBLișlnBDișlnPTPiș4 lnTFișk DPMki+ 
șj DPGjișl DPRlișlnTRFciİbi       
.HQW	$VKDU
0RUULVHWDO
7UXMLOOR	1RPEHOD
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ZKHUH i «n lnTRFci &KDQQHOGXH lnTRFbi %HUWKGXH lnCHLi
 &KDQQHO OHQJKW lnCHWi  &KDQQHOZLGWK OnCHDi  &KDQQHO GHSWK
lnBLi %HUWK OHQJKW lnBDi 'HSWKDORQJVLGH; lnPTPi  3RUW WKURXJKSXW
lnTFi FRXQWU\¶VWUDGHYDOXH
'30VDUHGXPP\YDULDEOHVIRU OHJDOVWUXFWXUHV LQFOXGLQJSRUWDXWKRULW\
'30'303$SRUWFRUSRUDWLRQ '30'303&5SRUWSXEOLFOLPLWHG
FRPSDQ\'30'30/&RUORFDOJRYHUQPHQWDVWKHEHQFKPDUN'3*VDUH
GXPP\YDULDEOHVIRUJRYHUQDQFHPRGHOVLQFOXGLQJODQGORUG'3*'3*//
VHUYLFH'3*'3*6VHUYLFHODQGORUG'3*'3*6/RUSULYDWHSRUWDVWKH
EHQFKPDUN
'35VDUHGXPP\YDULDEOHV IRUJHRJUDSKLFDO UHJLRQV LQFOXGLQJ$IULFD
'35'35$)$XVWUDOLD'35'35$8(DVW$VLD'35'35($1RUWK
$PHULFD'354'351$1RUWK:HVW(XURSH'35'351:(6RXWK$VLD
'35'356$:HVW0LGGOH(DVWUHJLRQ'35 ')5:0(DQGWKHUHVWRI
WKHZRUGDVWKHEHQFKPDUN
&OXVWHUVDPSOLQJZDVDSSOLHG LQGDWDFROOHFWLRQ,QSDUWLFXODUSRUWVZHUH
GLYLGHGLQWRHLJKWFOXVWHUV LQFOXGLQJ$IULFD$XVWUDOLD(DVW$VLD6RXWK
$VLD1RUWK$PHULFD1RUWK:HVW(XURSH:HVW0LGGOH(DVWDQGWKHUHVWRI
WKHZRUG7KHUHZHUH WRWDOO\SRUWV LGHQWLILHGFRYHULQJDOO WKHVHDSRUWV
ZKRVHGDWD DUHDYDLODEOH IURP/OR\G¶V5HJLVWHU)DLUSOD\¶VGDWDEDVH
3RUW WDULIIVZHUHTXRWHGRQ WKHEDVLVRI86333SHU*7*573RUW
LQIUDVWUXFWXUH VSHFLILFDWLRQVDUH LQPHWHUV P3RUW LQIUDVWUXFWXUH WDULII
FKDQQHOSRUWGXHVDQGEHUWKRFFXSDQF\FKDUJHDQGSRUWWKURXJKSXWLQPHWULF
WRQVDUHPDLQO\REWDLQHGIURPRI¿FLDOZHEVLWHVRISRUWDXWKRULWLHVDQGZKHUH
QRWDULIIVDUHSXEOLVKHGWDULIIVZHUHREWDLQHGE\UHTXHVWLQJSRUWDXWKRULWLHV
'DWDDUHFROOHFWHG IURPYDULRXVVRXUFHV3RUW LQIUDVWUXFWXUHGDWDZKLFK
LQFOXGHVSRUWFKDQQHODQGEHUWKVSHFLILFDWLRQVDUHREWDLQHGIURP3RUWVDQG
7HUPLQDO*XLGHSXEOLVKHGE\/OR\G¶V5HJLVWHU)DLUSOD\DQGSRUWV¶RIILFLDO
ZHEVLWHV'DWDRQH[WHUQDOWUDGHWKHVXPRIH[SRUWDQGLPSRUWRIHDFKSRUW
FRXQWU\DUHREWDLQHGIURPWKHZHEVLWHRI WKH:RUOG7UDGH2UJDQL]DWLRQ
6LQFHPDQ\SRUWVTXRWH WKHLUFKDUJHV LQ WKHLU ORFDOFXUUHQFLHV WKHLU WDULIIV
DUHFRQYHUWHGWRXQLYHUVDOO\FRPSDUDEOHFRPPRQFXUUHQF\XVLQJSXUFKDVLQJ
SRZHUSDULW\LQGH[333,SXEOLVKHGE\WKH:RUOG%DQN3RUWGDWDRQSRUWV¶
OHJDO VWUXFWXUHSRUWJRYHUQDQFHPRGHODQGJHRJUDSKLFDO UHJLRQDUHDOVR
2QO\VHDSRUWVZKRVHSRUWLQIUDVWUXFWXUHWDULIIVEDVHGRQ'HDG:HLJKW7RQQDJH':7*URVV7RQQDJH*7*URVV5HJLVWHUHG
7RQQDJH*571HW7RQQDJH17ZHUHLQFOXGHGLQWKHDQDO\VLV
/OR\G¶V5HJLVWHU)DLUSOD\
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FROOHFWHGPDLQO\IURPSRUWZHEVLWHVDQGDQDO\VHGXVLQJGXPP\YDULDEOHVLQ
WKHUHJUHVVLRQDQDO\VLV
7KH UHJUHVVLRQPRGHO LVHVWLPDWHGXVLQJ2UGLQDU\/HDVW6TXDUH 2/6
HVWLPDWLRQ WZRVWDJH OHDVWVTXDUH6/6HVWLPDWLRQDQGWKUHHVWDJH OHDVW
VTXDUH6/6HVWLPDWLRQPHWKRGVZLWKGLIIHUHQWIXQFWLRQDOVSHFL¿FDWLRQV,Q
DGGLWLRQWRWKH2/6HVWLPDWLRQ6/6DQG6/6LVXVHGWRWHVWIRUVLPXOWDQHLW\
UHODWLRQVKLSEHWZHHQFKDQQHOGXHVDQGEHUWKRFFXSDQF\FKDUJH-DUTXH%HUD
-%QRUPDOLW\WHVWDQGWKH+DXVPDQWHVWIRUVLPXOWDQHLW\DUHDOVRFRQGXFWHG
IV. Analysis Results
7KHDQDO\VLV LQFOXGHVREVHUYDWLRQVRXWRIREVHUYDWLRQV DIWHU
UHPRYLQJWKHRXWOLHUVIURPWKHVDPSOH7DEOHVDQGSURYLGHWKHGHVFULSWLYH
VWDWLVWLFVDQGFRUUHODWLRQPDWUL[IRU WKHYDULDEOHV LQQDWXUDO ORJ$VFDQEH
VHHQIURP7DEOH WKHYDOXHVRIWKHVWDQGDUGGHYLDWLRQIRUDOO WKHYDULDEOHV
DUH VPDOO UHODWLYH WR WKHLUPHDQV7DEOH VKRZV WKH WZR W\SHVRI SRUW
LQIUDVWUXFWXUH WDULIIV lnTRFcDQGlnTRFbDUHSRVLWLYHO\FRUUHODWHG7KH
FRUUHODWLRQEHWZHHQFKDQQHOSRUWGXHVDQGEHUWKRFFXSDQF\FKDUJHLV
7KHFRUUHODWLRQ LVSRVLWLYHEHFDXVHRI WZRPDLQ UHDVRQV)LUVWSRUWVDUH
FRQVLVWHQW LQ WKHLU WDULIIVHWWLQJSRUWVZLWKKLJKFKDQQHOGXHV WHQGWRKDYH
KLJKHUEHUWKRFFXSDQF\UDWHV6HFRQGWKHVHWZRFKDUJHVDUHDIIHFWHGE\WKH
VDPHIDFWRUVHJFRPSHWLWLRQJHRJUDSKLFDOUHJLRQWKHJRYHUQDQFHPRGHODQG
OHJDOVWUXFWXUH7KHSRVLWLYHFRUUHODWLRQEHWZHHQWKHFKDQQHOGXHlnTRFcDQG
OHQJWKlnCHLRIFRXOGEHGXHWRWKHIDFWWKDWWKHPDLQWHQDQFHFRVWRID
FKDQQHOGHSHQGVRQLWVOHQJWK7KHQHJDWLYHFRUUHODWLRQEHWZHHQWKHFKDQQHO
GXHlnTRFcDQGGHSWKlnCHDRIPLJKWEHEHFDXVHGHHSHUFKDQQHOV
UHTXLUH OHVVPDLQWHQDQFH3RUW WKURXJKSXW lnPTP LVSRVLWLYHO\FRUUHODWHG
ZLWKEHUWKOHQJWKlnBLEHUWKGHSWKlnBDDQGFKDQQHOGHSWKlnCHDZLWK
WKHFRUUHODWLRQFRHI¿FLHQWVRIDQGUHVSHFWLYHO\7KHVHLPSO\
WKDWSRUWVZLWKGHHSFKDQQHOVGHHSHUDQG ORQJHUEHUWKVFDQDFFRPPRGDWH
ODUJHUVKLSVDQGWKHUHIRUHKDYHODUJHUWKURXJKSXW
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7DEOH!9DULDEOH¶VGHVFULSWLYHVWDWLVWLFV
VARIABLE N MEAN ST. DEV VARIANCE MINIMUM MAXIMUM
InTRFc      
InTRFb      
InBL      
InBD      
InCHL      
InCHW      
InCHD      
InPTP      
InTF      

7DEOH!&RUUHODWLRQPDWUL[RIWKHVWXG\YDULDEOHV
InTRFc InTRFb InBL InBD InCHL InCHW InCHD InPTP InTF
InTRFc 
InTRFb  
InBL   
InBD    
InCHL     
InCHW      
InCHD       
InPTP        
InTF         
7DEOHSUHVHQWVWKHUHVXOWVRI WKHVWHSZLVHUHJUHVVLRQDQDO\VLVXVLQJERWK
WKHRUGLQDU\OHDVWVTXDUH2/6WZRVWDJHOHDVWVTXDUH6/6DQGWKUHHVWDJH
OHDVWVTXDUH6/6PHWKRGVZLWKGLIIHUHQWIXQFWLRQDOVSHFL¿FDWLRQV)RUHDFK
PRGHOVSHFL¿FDWLRQIURP,WR;,WKHUHDUHWZROLQHVRIUHJUHVVLRQUHVXOWVIRU
HTXDWLRQVDQGUHVSHFWLYHO\
7KH+DXVPDQWHVWIRUWKHGHSHQGHQWYDULDEOHVVXJJHVWVWKDWlnTRFbiDQG
lnTRFciDUHHQGRJHQRXV7KXVDVLPXOWDQHRXVHTXDWLRQV\VWHP6(6 LV
DSSURSULDWH$VVKRZQEHORZWKHUHVXOWVREWDLQHGIURPWKH6/6DQG6/6
PHWKRGVDUHKLJKO\FRQVLVWHQWZLWKWKRVHSURYLGHGE\WKH2/6PHWKRG7KH
RYHU LGHQWLILFDWLRQUHVWULFWLRQVRIERWKUHJUHVVLRQHTXDWLRQVDUHFRQVLGHUHG
XVLQJ+DXVPDQ6SHFLILFDWLRQ WHVW VWDWLVWLF7KH WHVW VWDWLVWLFV IRU ERWK
VLPXOWDQHRXVHTXDWLRQV lnTRFci + S DQG lnTRFbi + 
S DUHVLJQL¿FDQWDWVLJQL¿FDQFHOHYHO7KXVWKHQXOOK\SRWKHVLV
WKDW VRPH LQVWUXPHQWVXVHG LQERWK VLPXOWDQHRXVHTXDWLRQV lnTRFci DQG
lnTRFbiDUHQRWYDOLGLVUHMHFWHG6LQFHWKHDQDO\VLVXVHGFURVVVHFWLRQDOGDWD
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WKHKHWHURVNHGDVWLFLW\FRUUHFWLRQFRYDULDQFHPDWUL[LVDOVRXVHGWRDGGUHVVWKH
KHWHURVNHGDVWLFLW\SUREOHP
$VFDQEHVHHQIURP7DEOH WKHDQDO\VLVUHVXOW LGHQWL¿HVVHYHUDOIDFWRUV
WKDWKDYHDVLJQL¿FDQWHIIHFWRQSRUWLQIUDVWUXFWXUHFKDUJHV(VSHFLDOO\EHUWK
RFFXSDQF\FKDUJHFKDQQHOOHQJWKFKDQQHOGHSWKDQGWUDGHÀRZRIWKHSRUW¶V
FRXQWU\DUHKLJKO\VLJQL¿FDQW&KDQQHOGHSWKLVKRZHYHUQRWKLJKO\VLJQL¿FDQW
LQWKHPRGHOH[FHSWLQMODELs III DQG VIIZLWKWKHFRHI¿FLHQWRIFKDQQHO
GHSWKEHLQJDQGUHVSHFWLYHO\RQO\VLJQL¿FDQWDW7KHEHUWK
OHQJWKDQGGHSWKYDULDEOHV UHSUHVHQWLQJWKHFRVWRIEHUWKPDLQWHQDQFHDUH
KRZHYHULQVLJQL¿FDQW
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7DEOH!5HJUHVVLRQDQDO\VLVUHVXOWV
6LJQL¿FDQFHOHYHOV
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7KHGXPP\YDULDEOHV VKRZ WKH LPSDFWRISRUWPDQDJHULDO DQG VSDWLDO
DVSHFWVRQSRUW LQIUDVWUXFWXUH WDULIIV7KHFRHIILFLHQWV IRU WKHSRUW OHJDO
VWUXFWXUHDUHVLJQL¿FDQWEXWRQO\IRU WKHFKDQQHOGXHVKRZLQJWKDW WKHSRUW
DXWKRULW\DQGSRUWFRUSRUDWLRQPRGHOVGRQRWKDYHWKHVDPHSULFLQJV\VWHPDV
WKHRWKHUOHJDOVWUXFWXUHVLHOLPLWHGFRPSDQ\DQGORFDOJRYHUQPHQW7KHSRUW
JRYHUQDQFHPRGHODOVRKDVDVLJQLILFDQW LPSDFWRQSRUWSULFLQJLQVRPHRI
WKHIXQFWLRQDOVSHFL¿FDWLRQV7KHUHVXOWLVKRZHYHULQFRQFOXVLYH,QDGGLWLRQ
SRUWLQIUDVWUXFWXUHSULFLQJPHWKRGVXVHGLQ$XVWUDOLDDQGQRUWKZHVW(XURSHDQ
FRXQWULHVWHQGWREHVLJQL¿FDQWO\GLIIHUHQWIURPHDFKRWKHUDQGIURPWKHUHVW
RIWKHZRUG
$VPHQWLRQHGQRUPDOLW\DQGVLPXOWDQHLW\ WHVWVDUHDOVRFRQGXFWHG$V
VKRZQLQ7DEOHWKH-DUTXH%HUD-%QRUPDOLW\WHVWVWDWLVWLFIRUFKDQQHO
SRUW GXHV LV LQGLFDWLQJ WKDW WKHQXOO K\SRWKHVLVRIQRUPDOLW\RI WKH
GLVWULEXWLRQRIFKDQQHOSRUWGXHGDWDFDQQRWEHUHMHFWHGDWVLJQLILFDQFH
OHYHO7KHQRUPDOLW\WHVWFRQGXFWHGIRUEHUWKRFFXSDQF\FKDUJHVDOVRVXJJHVWV
WKHVLPLODUGLVWULEXWLRQ
7DEOH!-DUTXH%HUDQRUPDOLW\WHVWUHVXOWV
JB STATISTIC P-VALUE Į CRITICAL VALUES
InTRFc 6.9 0.03
0.01 9.21
0.05 5.99
0.1 4.61
InTRFb 1 0.6
0.01 9.21
0.05 5.99
0.1 4.61
V. Discussion and Implications
7KHUHVXOWRIUHJUHVVLRQDQDO\VLVSUHVHQWHGLQWKHSUHYLRXVVHFWLRQVKRZVWKDW
VHDSRUWSULFLQJLVVLJQL¿FDQWO\DIIHFWHGE\DQXPEHUIDFWRUVQDPHO\FKDQQHO
OHQJWKFKDQQHOGHSWKWUDGHÀRZYDULRXVEXVLQHVVVWUXFWXUHDQGJRYHUQDQFH
PRGHOVJHRJUDSKLFDOUHJLRQDVZHOODVWKHUHODWLRQVKLSEHWZHHQSRUWFKDUJHV
WKHPVHOYHV7KLVVHFWLRQGLVFXVVHVDQGLQWHUSUHWVWKHUHVXOWVREWDLQHGIURPWKH
UHJUHVVLRQDQDO\VLVSUHVHQWHGLQVHFWLRQ
)LUVW WKHDQDO\VLVIRXQGD two-wayUHODWLRQVKLSEHWZHHQFKDQQHOGXHVDQG
7KHQXOOK\SRWKHVLVRIQRUPDOLW\LVUHMHFWHGLIWKHFDOFXODWHGWHVWVWDWLVWLFH[FHHGVWKHFULWLFDOYDOXHLQRXUFDVHIURPWKH
&KL6TXDUHȤGLVWULEXWLRQZLWKGHJUHHVRIIUHHGRP
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EHUWKGXHV7KHDQDO\VLVUHVXOWVKRZVWKDWWKHDYHUDJHYDOXHRIWKHFRHI¿FLHQW
IRUEHUWKGXHLQQDWXUDOORJLVDERXW7KLVPHDQVWKDWDOOHOVHUHPDLQLQJ
WKHVDPHDQLQFUHDVHLQEHUWKFKDUJHE\LVDVVRFLDWHGZLWKDQLQFUHDVH
LQFKDQQHOGXHE\6LPLODUO\ WKHDYHUDJHYDOXHRIWKHFRHI¿FLHQWIRU
WKHFKDQQHOGXHYDULDEOHLQQDWXUDO ORJRI LQGLFDWHV WKDWDQ LQFUHDVH
LQFKDQQHOGXHE\LVDVVRFLDWHGZLWKDQLQFUHDVHLQEHUWKGXHE\
7KHVLJQL¿FDQFHRIWKHFKDQQHOOHQJWKYDULDEOHZLWKWKHDYHUDJHYDOXHRILWV
FRHI¿FLHQWRILQGLFDWHVWKDWDQLQFUHDVHLQFKDQQHOOHQJWKE\ZRXOG
LQFUHDVHWKHFKDQQHOSRUWGXHE\
%HUWK LQIUDVWUXFWXUHVSHFLILFDWLRQVEHUWK OHQJWKDQGGHSWKDUH IRXQG WR
KDYHLQVLJQL¿FDQWHIIHFWRQEHUWKRFFXSDQF\FKDUJHV7KLVPD\EHGXHWRWKH
IDFWWKDWWKHUHDUHRWKHUIDFWRUVDIIHFWLQJEHUWKRFFXSDQF\FKDUJH0RUHRYHU
LQ VRPHSRUWV WKLVFKDUJH WHQGV WREH LQFRUSRUDWHG LQWRZKDUIDJH WKDW LV
DVVRFLDWHGZLWKWHUPLQDOFDUJRKDQGOLQJVHUYLFH
7KHUHVXOWGRHVQRWLQGLFDWHDVLJQL¿FDQWHIIHFWRIFKDQQHOZLGWKlnCHWi 
RQFKDQQHOGXHVZKLOHFKDQQHOGHSWKlnCHDi LVIRXQGWRKDYHDQHJDWLYH
HIIHFWRQFKDQQHOGXHV$OWKRXJK WKLVYDULDEOH LVRQO\VLJQLILFDQW LQ WZR
UHJUHVVLRQPRGHOVLWVFRHI¿FLHQWLVFRQVLVWHQWZLWKWKHYDOXHRIDERXW
VXJJHVWLQJWKDWDLQFUHDVHLQFKDQQHOGHSWKZRXOGGHFUHDVHFKDQQHOGXH
E\$VH[SODLQHGHDUOLHU WKHQHJDWLYHHIIHFWFKDQQHOGHSWKlnCHDi
RQFKDQQHOGXHlnTRFcFRXOGEHGXHWRWKHIDFWWKDWFKDQQHOVZLWKVXI¿FLHQW
QDWXUDOGHSWKUHTXLUHOHVVPDLQWHQDQFHDQGGUHGJLQJFRVWV7KLVLQWHUSUHWDWLRQ
LVEDVHGRQWKHDVVXPSWLRQWKDW WKHDYDLODEOHGDWDUHIOHFW WKHQDWXUDOGHSWK
RI WKHFKDQQHO UDWKHU WKDQ WKHDUWLILFLDOGHSWKDFKLHYHG WKURXJKGUHGJLQJ
7KHDQDO\VLV UHVXOWSURYLGHVHYLGHQFHRQ WKH UHOHYDQFHRI FRVWV LQSRUW
LQIUDVWUXFWXUHFKDUJHV)RUH[DPSOH ORQJHUDQGVKDOORZHUFKDQQHOVUHTXLUH
PRUHPDLQWHQDQFHFRVWWKDWLQWXUQDIIHFWVWKHLUUHVSHFWLYHFKDUJHV
6RPH FRXQWULHV KDYH D FRPPRQ SROLF\ WRZDUGV SRUW LQIUDVWUXFWXUH
PDLQWHQDQFH)RU LQVWDQFH WKHILQDQFLDOEXUGHQRIFKDQQHOPDLQWHQDQFHLQ
WKH86KDVUHVXOWHG LQDFKDQJH LQ WKHSRUWDXWKRULW\¶V UHVSRQVLELOLW\ IRU
LQIUDVWUXFWXUHPDLQWHQDQFHZKLFKKDVVXEVHTXHQWO\OHGWRWKHLPSRVLWLRQRI
WKHFKDQQHOGXHE\WKHSRUWDXWKRULWLHVDVDZD\WRFRYHUWKHGUHGJLQJFRVWV
,WLVLQWHUHVWLQJWRQRWHWKDWWUDGHÀRZKDVDVLJQL¿FDQWEXWnegativeLPSDFW
RQFKDQQHOGXHVZKLOHWKHHIIHFWRQEHUWKGXHLVLQVLJQL¿FDQW7KHQHJDWLYH
UHODWLRQVKLSEHWZHHQ WUDGH IORZDQGFKDQQHOGXH FRXOGEHEHFDXVH WKH
$VQRWHGHDUOLHUWKLVYDULDEOHFRXOGQRWEHLQFOXGHGLQWKHFXUUHQWVWXG\GXHWRWKHXQDYDLODELOLW\RILWVGDWD
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IRUPHU LV VWURQJO\FRUUHODWHGZLWK WKHSRUW¶VRXWSXWZKLFKRIWHQH[KLELWV
WKHHFRQRPLHVRIVFDOHLQSRUWRSHUDWLRQV7KLVFRXOGDOVREHEHFDXVHRIWKH
demand effectZKHUHE\WKH ORZHU WKHFKDQQHOGXH WKHKLJKHU WKHGHPDQG
IRUSRUW VHUYLFHV7KHYDOXHRI WKHFRHIILFLHQW IRU WKH WUDGH IORZYDULDEOH
LQGLFDWHVWKDWDOOHOVHEHLQJWKHVDPHDQLQFUHDVHLQWRWDOWUDGHYDOXHE\LV
DVVRFLDWHGZLWKDGHFUHDVHLQFKDQQHOGXHVE\RQDYHUDJH
7KH HIIHFW RI YDULRXV OHJDO VWUXFWXUHV DQGJRYHUQDQFHPRGHOV FDQEH
HYDOXDWHG WKURXJK WKHFRHIILFLHQWVRI WKHGXPP\YDULDEOHV7KHGXPP\
YDULDEOHIRUWKHport authority OHJDOVWUXFWXUHLVVLJQL¿FDQWZLWKWKHDYHUDJH
YDOXHRI WKHFRHIILFLHQWRI 7KLV LQGLFDWHV WKDWDOOHOVHEHLQJ WKH
VDPHFKDQQHOGXHVFKDUJHGE\SRUWVZLWKWKHport authority OHJDOVWUXFWXUH
DUHRQO\ e[RI WKRVHFKDUJHGE\SRUWVZLWK WKH local 
government OHJDOVWUXFWXUH6LPLODUO\ WKHYDOXHRI WKHFRHIILFLHQWIRU WKH
port corporationGXPP\RILQGLFDWHVWKDWWKHFKDQQHOGXHVIRUWKHport 
corporation EXVLQHVVVWUXFWXUHLVRQO\RIWKRVHFKDUJHGE\SRUWVXQGHU
WKH local government OHJDOVWUXFWXUH:KLOH WKHVHYDOXHVRI WKHFRHIILFLHQWV
DSSHDU WREH ODUJHDQG WKHUHIRUHPD\EHTXHVWLRQDEOH WKHLUQHJDWLYHVLJQ
VWDWLVWLFDOO\ LQGLFDWHV WKDWSRUWVXQGHU WKLV OHJDOVWUXFWXUHFKDUJH OHVV WKDQ
WKRVHXQGHUWKHlocal governmentOHJDOVWUXFWXUH:KLOHWKLVVWDWLVWLFDOUHVXOW
DVLWWXUQHGRXWWREHPD\QRWQHFHVVDULO\UHÀHFWWKHWUXHFKDUDFWHULVWLFRIWKH
VHDSRUWSRSXODWLRQLWPLJKWEHGXHWRWKHIDFWWKDWWKHlocal governmentOHJDO
VWUXFWXUH LV W\SLFDOO\SUHIHUUHGE\VPDOOSRUWV WKDWIDFHGHPDQGFRQVWUDLQWV
DQGGLVHFRQRPLHVRIVFDOHDQGWKHUHIRUHKDYHWRUHO\RQKLJKHUWDULIIVWRVWD\
LQEXVLQHVV+LJKHUWDULIIVRIVRPHSRUWVFRXOGEHGXHWRKLJKORFDO LQSXW
FRVWVWUDGHXQLRQVDQGODERXUHPSOR\PHQWSROLFLHV2QWKHRWKHUKDQGORZHU
FKDQQHOGXHVDUHGXHWRWKHSXEOLFJRRGVQDWXUHRISRUWLQIUDVWUXFWXUHRIZKLFK
WDULIIVDUHIRUPXODWHGWRDFKLHYHRSWLPDOVRFLDOZHOIDUH
7KHGXPP\YDULDEOHVIRUJRYHUQDQFHPRGHOVFDQEHLQWHUSUHWHGLQWKHVDPH
ZD\DVWKRVHIRUOHJDOVWUXFWXUHV7KHDYHUDJHYDOXHRIWKHFRHI¿FLHQWIRUWKH
ODQGORUGPRGHOGXPP\YDULDEOH'3*// LV  LQGLFDWLQJ WKDWXQGHU
WKHVDPHFRQGLWLRQV WKHDYHUDJHFKDQQHOGXHRIODQGORUGSRUWVLVRQO\
RIWKDWRISULYDWHSRUWV7KHDYHUDJHYDOXHRI WKHFRHI¿FLHQWIRU WKHVHUYLFH
SRUWPRGHORIVKRZVWKDWWKHDYHUDJHEHUWKRFFXSDQF\FKDUJHRIVHUYLFH
SRUWVLVRQO\RISULYDWHSRUWVZKLOHWKHLQIUDVWUXFWXUHFKDUJHVRIVHUYLFH
7KLVZD\RILQWHUSUHWLQJWKHQXPHUDOUHVXOWVIROORZVWKHORJOLQHDUIRUPRIWKHUHJUHVVLRQHTXDWLRQXVHGLQWKHVWXG\
+HDYHU
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ODQGORUGPL[HGPRGHOSRUWVDUHQRWVLJQLILFDQWO\GLIIHUHQW IURPWKRVHRI
SULYDWHSRUWV7KLVILQGLQJLVFRQVLVWHQWZLWK WKHIDFW WKDWSULYDWHSRUWVDUH
SUR¿WGULYHQUDWKHUWKDQVRFLDOZHOIDUHGULYHQDQGWHQGWRFKDUJHKLJKHUWKDQ
ODQGORUGDQGVHUYLFHSRUWV
7KHVLJQL¿FDQFHRI WKHGXPP\YDULDEOHVIRU WKH$XVWUDOLDQSRUWVZLWKWKH
YDOXHRIPHDQVWKDWDOOHOVHUHPDLQLQJWKHVDPHWKHLUFKDQQHOGXHVWHQG
WREHDERXWWZLFHKLJKHUWKDQWKRVHRISRUWVLQRWKHUUHJLRQV7KLVFRXOGEH
GXHWRWZRPDLQUHDVRQV)LUVWIROORZLQJWKHJRYHUQPHQW¶VSXEOLFHQWHUSULVH
SROLFLHV$XVWUDOLDQSRUWVDUHXQGHUSUHVVXUH WREHSURILWDEOHRUDW OHDVW WR
HQVXUHFRVWUHFRYHU\7RJHWKHUZLWKUHODWLYHO\KLJKLQSXWFRVWVWKLVWHQGVWR
UHVXOW LQFRPSDUDWLYHO\KLJKHUSRUWLQIUDVWUXFWXUHWDULIIV6HFRQGEHFDXVHRI
WKHFRXQWU\VSHFL¿FIDFWRUVPRVW$XVWUDOLDQSRUWVKDYHVRPHPDUNHWSRZHU
DQGDUHDOORZHGWRSULFHWKHLUVHUYLFHVLQGHSHQGHQWO\7KHDYHUDJHYDOXHRI
WKHFRHI¿FLHQWIRUWKHQRUWKZHVW(XURSHDQUHJLRQGXPP\YDULDEOHRI
LQGLFDWHVWKDWEHUWKRFFXSDQF\FKDUJHVRISRUWVLQWKLVUHJLRQDUHWLPHV
KLJKHUWKDQWKHEHQFKPDUNLQJUHJLRQ7KLVUDWLRLVIRUWKHFKDQQHOGXHV
RISRUWVLQVRXWK$VLDDQGIRUWKHEHUWKRFFXSDQF\FKDUJHVRISRUWVLQWKH
:HVW0LGGOH(DVWUHJLRQ
VI. Conclusions
7KLVSDSHUH[DPLQHVSRUW LQIUDVWUXFWXUHFKDUJHVXVLQJWKHGDWDRIVHD
SRUWV7KH UHVXOWRI VLPXOWDQHRXVHTXDWLRQ UHJUHVVLRQZLWKFKDQQHOGXH
DQGEHUWKRFFXSDQF\FKDUJHDV WZRGHSHQGHQWYDULDEOHV UHSUHVHQWLQJSRUW
LQIUDVWUXFWXUHFKDUJHVLQGLFDWHVDWZRZD\UHODWLRQVKLSEHWZHHQFKDQQHOGXH
DQGEHUWKRFFXSDQF\FKDUJH&KDQQHOGXH LVSRVLWLYHO\ UHODWHG WRFKDQQHO
OHQJWK7UDGHIORZDSSHDUV WRKDYHDQHJDWLYHHIIHFWRQFKDQQHOGXHEXWD
SRVLWLYHHIIHFWRQEHUWKRFFXSDQF\FKDUJHV
7KHVWXG\DOVRIRXQGVWDWLVWLFDOHYLGHQFHWKDWFKDQQHOGXHVFKDUJHGE\SRUWV
XQGHUWKHport authorityDQGport corporationOHJDOVWUXFWXUHVDUHORZHUWKDQ
WKRVHXQGHUWKHlocal governmentHQWLW\OHJDOVWUXFWXUH)XUWKHUPRUHlandlord
SRUWVDQGserviceSRUWVWHQGWRFKDUJHOHVVWKDQprivate portsLPSO\LQJWKDWWKH
IRUPHUDUHVXSSRVHGWRSOD\GXDOUROHZKLOHWKHODWWHUDUHPRUHSUR¿WGULYHQ
(YHUHWWDQG5RELQVRQ
0HQH]HV3UDF]DQG7\HUV3HWWLWW
203
Determinants of Port Infrastructure Pricing
,QDGGLWLRQLQIUDVWUXFWXUHFKDUJHVRI$XVWUDOLDQDQGQRUWKZHVW(XURSHDQSRUWV
DUHVLJQL¿FDQWO\KLJKHUWKDQWKHUHVWRIWKHZRUOG
7KH¿QGLQJVRIWKHUHVHDUFKKDYHVRPHLPSOLFDWLRQVIRUSRUWSROLF\SULFLQJ
FRPPLWWHHVSRUWDXWKRULWLHVRSHUDWRUVDQGPDQDJHUV(IILFLHQWSULFLQJ LV
DSUHUHTXLVLWHIRUHIILFLHQW LQIUDVWUXFWXUH LQYHVWPHQWV:KLOHSXEOLFSRUWV
VKRXOGDLPWRPD[LPL]HXVHUZHOIDUHJLYHQWKHJURZWKLQGHPDQGIRUSRUW
VHUYLFHVWKH\PD\QHHGWRUHHYDOXDWHWKHSULFLQJDSSURDFKLQRUGHUWRUHGXFH
WKHILQDQFLDOEXUGHQDQGFRQVLGHU WKHFRPSHWLWLRQZLWKSULYDWHSRUWV3RUW
PDQDJHPHQWERGLHVPD\EHUHTXLUHG WRFRQVLGHUDVXLWDEOHPHFKDQLVPWR
HVWDEOLVKFRVWEDVHGLQIUDVWUXFWXUH WDULIIVHVSHFLDOO\ WKRVHRIVHOIILQDQFLQJ
SRUWPDQDJHPHQWERGLHV7KHUHVXOWRIDQDO\VLVVWURQJO\ LQGLFDWHV WKDW WKH
FRVWEDVHGDSSURDFKSOD\VDNH\UROHLQSRUWSULFLQJEXWDFWXDOFKDUJHVUHPDLQ
VXEVWDQWLDOO\GLIIHUHQWDFURVVSRUWEXVLQHVVVWUXFWXUHVJRYHUQDQFHPRGHOVDQG
JHRJUDSKLFDOUHJLRQVLQ WKHZRUG,QDGGLWLRQYHU\KLJKFKDUJHVRISULYDWH
SRUWVPD\DOVRPHDQWKHLUFKDUJHVQHHGWREHPRQLWRUHG
7KH VWXG\ LV VXEMHFW WR OLPLWDWLRQV WKDW FRXOGEHFRQVLGHUHG IRU IXWXUH
UHVHDUFK)LUVWEHFDXVHRIGDWDXQDYDLODELOLW\SRUWLQIUDVWUXFWXUHGLPHQVLRQV
ZHUHXVHGDVSUR[LHVIRUSRUW LQIUDVWUXFWXUHFRVWV7KHLQFOXVLRQRIGDWDRQ
GUHGJLQJFRVW LQIXWXUHUHVHDUFKZRXOGKHOS WRUHGXFHFRPSOH[LWLHVUHODWHG
WR WKHGLIIHUHQFHEHWZHHQQDWXUDOGHSWKDQGDUWLILFLDOGHSWKRI WKHFKDQQHO
6HFRQGGXH WR LWVH[SORUDWRU\QDWXUH WKHVWXG\RQO\FRQVLGHUHGFKDQQHO
FKDUJHVDQGEHUWKFKDUJHVZKLOHRWKHUFKDUJHVHVSHFLDOO\ WHUPLQDOFKDUJHV
ZHUHQRWFRQVLGHUHG7KXVIXWXUHVWXG\FDQH[WHQGWKHHPSLULFDOIUDPHZRUN
DQGLQFOXGHDGGLWLRQDOFKDUJHVHVSHFLDOO\WHUPLQDOFKDUJHVWRFDUJRRZQHUV
VKLSSHUVDQGFKDUJHV IRURWKHU VHUYLFHVVXFKDVSLORWDJHV)LQDOO\ IXWXUH
UHVHDUFKFDQDOVR LQFRUSRUDWH WKHUROHRIFRPSHWLWLRQYHUWLFDO UHODWLRQVKLS
DORQJWKHVXSSO\FKDLQDQGSRUWUHJLRQDOGHYHORSPHQW 
:LQVWRQ
'DWHRI&RQWULEXWLRQ$SULO
'DWHRI$FFHSWDQFH$XJXVW
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